SUBSYSTEM: THRUST VECTOR CONTROL

SRE CRITICAL [TEMS LIST

TIEM NAME: Check Vaive, Lines and Fittings (Part of APLT)

FART RO 10200-0020-104 (Rigid Line)

10200-(H20-108 {Ripid Line)
10200-0021-141] (Haze Assy)
HEZ00-03021-102 (Hose Assy)
10200-0052-101 (Bigzid Line)
10200-0052- 102 (Rimid Lina)
10201-0002- 107 (Rizid Line)
10201-0002-113 {Rigid Line}
10201-0004-103 {Rigid Line)
14201-0004- 105 (Rigid Line)

0209002 5-501 (Fitting Connecror)
10209-004(- 801 (Fitting Connector)
10209-0024-30 1 {Fitting Connector)

10209-0068-20 1 {Fitting Elhow)

5903960 (Valve)

ITEM CODE: 20-71-11A

CRITICALITY CATEGORY: 1R

MO, REQUIRED: Ses Pans List

CRITICAL PHASES: Final Countdown, Boost

FMEA PAGE NUMBEE: A-31

SHEET 10F 4

FM CODE: AD3

EEVISIGN: Basic

REACTION TIME: Seconds
DATE: March 21, 1997
SUPERCEDES: March 1, 1996
ANATYET: B. Snook/H. Longani

AFPROVED: P. Kalia

DCNgE2

DCRO32

DCNR3Z

DCNO32

FAILURE MODE AND CAUSES: External leakape of hydrazine fluid (System A and/or B) (Requires Failure of

Fuel Pump shaft seal 1o become critical} cavsed by:

]

o

a

Defective or damaged sealing surface
Defective line swags

Contamination

Improper torqus

Irnproperly lockwired

Theead Fatlire

FAILUIRE EFFECT SUMMARY: Fire and explosion will Jead to loss of mmission, vehicle and crew. One soceesg
peth remains after the first failure. Operation is aot affected until both pathis are lost,
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REDUNDAMCY SCREENS AND MEASUREMENTS:

1} Fail - Loss of line scals not verified during turnaround or refurbishment

2) Fail - Leakage not detectable by measurements

3 Fail - Contamination

RATIONALE FOR RETENTION:

A, DESIGN

©  Alllines arc 3041 stainless ste2l tubing per MIL-T-6845. (Defective Line Swage)

o Drymawbe fiings are titanium 6AL-4Y and are attached to the tubing by mechanical internal swaging. (Defective
Line Swage)

©  Flex lines consist of 2 fluorofiex-T teflon base inner wbe, two high tensile stailness steel spiral wraps, a lefion
innet Jayer tape and an outer braid of 304 or 302 CRES. {Defsctive Line Swage)

¢ All threaded firtings and connectors are torqued per engineenng specifications and are lockwirad per MS 333540
as applicable. {Fmproper Torque, Improperly Lockwired)

o  Tube and hosc assemblies are fabricated per LOPRC-0038, Thisinclndes preparation and inspection of nybe/hose
ends and fitingas, assembly alignment checks, and acceptance criteria of the assembled unit, {All Failure Chuses]

o The Aft sKint is purged with GNZ prior to APU startup. This reduces the 02 conrentration to less than four
percent per OMRSD File I, Vol. 1, requirement number SCXOFMO.430. (AN Feilure Canses)

B. TESTING

o Proper TVC system function is demonstrated during botfire operations per 10REQ-0021, para, 2.3.16 which
melodes Hotfire. (Al Failure Ciuses)

o Helium {Influent) is verifiad for cleanliness and composition (purity and particulate count) prior to fuel pump
shafl scal leak check per LOREQ-0UZ], pare. 2.3.2.5. Fuei pump shaft seal static leakage is determined e
10REQ-0021, para. 2.1.3 after pump mating. [Contammation)

@ Helium s verified for cleanliness and composition (purity and particulare count) [Fiot {v introduction to on-board

circuits per 10REQ-0021, para. 2.3.2.5, (Bearing Seizure Due to improper Scaking andlor Contamination)
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FM Code: 20-01-11A-A03 Date: March 31, 1997

0

Supercedes: March 1, 1996

Helium fs verified for cleaniiness and composition (purity and particulate eaunt) prior to introduction to on-board
hydrazine circoits per 10REQ-002], para. 2.3.2.1 and OMRSD File V, Vol. | requirement number B42APN-010.
{Contamination}

GN2 is verified for cleanliness and composition (purity and particulate count) prior to introduction to on-board
brydrazine circuits per 10REQ-02 1, para, 2.3.2.2 and OMRSD File ¥V, Vol. | requirement mimber B42AP0-012.
(Cottamination)

TVC system functional test is performed during hotfire oparations per 10REQ-0021, parz. 2.3.14. {All failure
CHUSES)

GNZ (fram MLF portable panels) is verified for cleanliness and composition (purity and particulats ecuni) prior
Loy intrpcduction to on-board hydrazine cirenirs par OMBED File V, Vol. § requirement mamber BAZAPG012,
(Contammation)

Verification of APU Fuel systern GN2 blanket pressure check per File V, Vol, T, requirement number
BAZAPO.0340 (Al Failure Cagses)
DCNGR32
INSPECTION
YENDOR RELATED INSPECTIONS
inspection of sealing surfaces QAR per SIP 1260. (Defective or Damaged Sealing Surface)
Critical Processes/Inspections:
- Swaping per 1GPRC-0038
= Tube bending per 10PRC-D058
- Tube end flaring per JOPRC-0038
K5C RELATED INSPECTIONS

Individual tebe assemblies are inspected for the requirements of 10FRC-0038 per | OREQ-0021, para. 2.3.0. (Al
Failure Causes}

Inspaction of tube/hose assemblies, fittings and connectors, prier to nstallation per 10REQ-0021, para. 2.3.0.
(Defective or Damnaged Sealing Surface, Defective Line Swage)

Assembly torque and lockwire are verified per 10REQ-0021, para. 2.1.4 during essembly. (Improper Targue,
[mproperly Lockwired}

Proper function of TVC system is demonstrated during hotfire per 10REQ-0021, para. 2.3.16. (All Failure
Causes)

Inspections for leaks, rubbing and discoloration are conducted per 10REQ-0021, para. 2.3.113 and 2.3.15.5
respeciively, following low speed GN2 spin, and high speed GN2 spin. {All Failure Causes)
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'D. FAILURE HISTORY

0 Failute Histories may be obteined from the PRACA Jatabase,

E. OPERATIOMAL USE

¢ Netepplicable to this failure mode.
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